A study was undertaken to explore program policies and practices related to the accessibility of American distance learning courses to qualified students with disabilities. A literature review was conducted, a draft list of accessibility indicators was created, examples of applications of the indicators in existing distance learning programs were collected, the indicators were systematically applied to one distance learning program, input from a variety of distance learning programs was used to further refine the indicators, and these programs were encouraged to adopt the indicators and make use of resources provided by the project. Results of this exploratory work suggest that incorporating accessibility considerations into policies, procedures and communications of a program requires consideration of the unique needs of students, course designers, instructors and evaluators; involves approval and implementation at a variety of administrative levels; and is an ongoing process that may be implemented in incremental steps.
Introduction
The widespread availability of the Internet has led to a worldwide explosion of distance learning (e-learning or online learning) offerings (Waits & Lewis, 2003) . Although some claim online learning will bring education to anyone anywhere at anytime, this goal cannot be realized unless distance-learning programs offer courses that are accessible to all potential students, including those with disabilities. A review of the literature on distance learning suggests that people with disabilities are rarely considered in the design of distance learning courses (Kinash et al., 2004) . For example, benchmarks for the success of Internet-based distance learning programs identified in a study by the Institute for Higher Education Policy (2000) were grouped into seven areas-institutional support, course development, teaching/learning, course structure, student support, faculty support, and evaluation and assessment. Although 80 S. Burgstahler there are disability-related issues within each of these benchmark categories (e.g. student support: how can programs address the unique support needs of students with disabilities?), none are explicitly discussed in the study report. Similarly, a recent review of distance learning literature led to the identification of 32 trends in distance learning that can help administrators in program planning; they were organized into the categories of students and enrollment, faculty members, academics, technology, the economy, and distance learning. Relevant accessibility issues were not discussed in the report of findings (Howell et al., 2003) . However, a consistent message in the relatively small body of literature on e-learning and people with disabilities is that making courses accessible to students with disabilities not only assures their civil right to access, but promotes best practices in online learning for all students (Opitz, 2002; Kinash, et al., 2004) .
Based on years of application and writing in this field (some of which is documented in Kinash et al. [2004] ), I propose that at least four conditions make accessibility an important topic for distance learning program administrators to address:
1. Many people consider it unethical to bar some eligible participants from program access. 2. Legislation mandates that programs be accessible to qualified people with disabilities. 3. Applying accessible design principles is considered a best practice for all students. 4. Costly redesign may be required when a student with a disability enrolls in an inaccessible course.
In the following sections I provide an overview of disability-related access challenges and solutions, legal issues, universal design, and accessibility guidelines and standards. These sections are followed by a report of a research study that explored policy and practice issues related to the accessible design of distance learning programs in the United States.
Access challenges and solutions
Today, assistive technology makes it possible for individuals with almost any types of disabilities to operate computers (Closing the Gap, 2005) . Such assistive technology includes text-to-speech software for individuals who are blind or who have readingrelated disabilities, alternative keyboards and mice for people who have mobility impairments, and specialized software for students with learning disabilities. However, the inaccessible design of electronic materials can erect barriers even to students who have access to assistive technology (National Council on Disability, 2004) . For example, text-to-speech software reads aloud text that appears on the screen and, therefore, provides access to only the content of electronic resources that are provided in text formats. Distance learning designers can avoid erecting barriers to students who are blind by providing text alternatives such as <alt> tags to fully describe the content presented in graphic images. Similarly, text-only versions of Accessibility indicators for distance learning programs 81 documents in Portable Document Format (pdf) make their content accessible to individuals who are blind and captions on video presentations make them accessible to students who are deaf.
Some distance learning tools need to be avoided or used in limited ways to prevent accessibility barriers. For example, real-time chat and other tools that allow students to communicate synchronously (at the same time) are difficult or impossible to use by someone whose input method is slow, perhaps because of limited hand function or a learning disability, and some synchronous tools are not accessible to those who are blind. Similarly, standard telephone conferencing is inaccessible to students who are deaf or have speech impairments. An instructor who allows students to use a synchronous tool for small group discussions should require that members of a group use an alternative, such as electronic mail or a discussion forum, when the synchronous tool is not accessible to all participants. It should be noted, however, that, although inaccessibility due to disability-related issues is one reason why a synchronous tool might not be accessible to everyone in a group, a more common barrier is simply the inability of a group to agree on a specific time to meet. Providing an asynchronous option addresses all of these access issues.
Most publications about distance learning course development do not discuss universal design or address specific access issues for people with disabilities (Kinash et al., 2004) ; there are few exceptions (for example, Burgstahler, 1997; Schmetzke, 2001; Waits & Lewis, 2003) . In addition, few published works that consider accessibility discuss access issues for the wide range of technologies and strategies currently used in distance learning courses (for example, Kessler & Keefe, 1999; Burgstahler, 2000 Burgstahler, , 2002 . Not surprisingly, many courses are not accessible to people with some types of disabilities. In a recent study, although almost all postsecondary institutions surveyed used websites for distance education courses, only 18% indicated that they followed established accessibility guidelines to a major extent; 28% followed guidelines to a moderate extent, 18% followed guidelines to a minor extent, 3% did not follow guidelines at all, and 33% did not know if the websites adhered to accessibility guidelines (Waits & Lewis, 2003) .
Today, since most distance learning courses are not fully accessible to students with disabilities, any disability-related adjustments to the course would need to be made when a student with a disability enrolls in a course; in other words, 'accommodations' for the individual student would be provided. Planning for access as distance learning courses are being developed is potentially easier and therefore less expensive than quickly developing accommodation strategies each time a student with a disability enrolls in a course. The process of making decisions while a course is being developed to assure that it is accessible to potential students with a wide range of abilities, disabilities, learning styles, and other characteristics is called universal design (UD).
UD is defined by the Center for Universal Design at North Carolina State University as 'the design of products and environments to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design' (North Carolina State University, 1997). The Center established a set of principles that provide guidance in the design of products and environments (Anders & Fechtner, 82 S. Burgstahler 1992) . Universally designed buildings can be comfortably and inclusively used by those who walk independently, push baby strollers, walk with crutches and use wheelchairs.
UD has been applied to many products (e.g. educational software, websites, textbooks, laboratory equipment) and environments (e.g. classrooms, libraries, museums, dormitories, distance learning courses) in education (Disabilities, Opportunities, Internetworking, and Technology [DO-IT] , undated b; Preiser & Ostroff, 2001 ). The Center for Applied Special Technology has focused attention on the application of UD to technology-based curriculum, defining UD for learning as 'a research-based set of principles that together form a practical framework for using technology to maximize learning opportunities for every student' (Rose & Meyer, 2002, p. 5) . Applying the results of brain research and the capabilities of information technology (IT), the Center for Applied Special Technology identifies three essential qualities of curriculum that applies UD for learning-multiple means of representation, expression and engagement (ERIC/OSEP, 1998; Rose & Meyer, 2002) . Several researchers have developed principles and performance indicators for the UD of instruction (Silver et al., 1998; Scott et al., 2003; Burgstahler, 2005; Mason & Orkwis, 2005 ) that demonstrate how UD can be applied to all aspects of instruction, including class climate, physical access and usability, safety, delivery methods, information resources, interaction, feedback and assessment (Burgstahler, 2005) .
Similarly, distance-learning courses that incorporate UD features can be accessed by students with diverse characteristics, including those defined by age, race, ethnicity, gender, native language, and level of ability to hear, see, move and speak (Schmetzke, 2001; Burgstahler, 2002; Burgstahler et al., 2004; National Council on Disability, 2004) .
Legal issues, standards, and guidelines
Section 504 of the Vocational Rehabilitation Act of 1973 mandates that qualified people with disabilities in the United States have access to programs and services that receive federal funds. The Americans with Disabilities Act of 1990 (ADA) reinforced and extended the mandates of Section 504 and prohibits institutions from excluding and otherwise discriminating against people with disabilities in public programs and services, regardless of whether or not these programs and services are federally funded (Edmonds, 2004) . In 1996, the US Department of Justice (Patrick, 1996, p. 1) clarified that ADA accessibility requirements apply to programs offered on the Internet by stating: 'Covered entities that use the Internet for communications regarding their programs, goods, or services must be prepared to offer those communications through accessible means as well'. Specifically, if qualified individuals with disabilities enroll in distance learning courses offered via the Internet, these courses should be made accessible to them.
Section 508 of the Rehabilitation Act of 1973 requires that IT which US federal agencies procure, develop, maintain and use be accessible to people with disabilities, both employees and members of the public, unless it would pose an undue burden to do so. As mandated in the Rehabilitation Act Amendments of 1998 (US Department of Education, 1998), the US Architectural and Transportation Barriers Compliance Board developed accessibility standards for technology to which federal agencies must comply. The standards include criteria for making webpages and other Internet tools accessible (Architectural and Transportation Barriers Compliance Board, 2000) . Although this law applies directly to federal agencies, many states, post-secondary institutions and other entities have adopted Section 508 standards as one effort to meet their obligations under the ADA. The Web Accessibility Initiative of the World Wide Web Consortium has developed more comprehensive Web Content Accessibility Guidelines (World Wide Web Consortium, 1999 , 2003 that tell how to design webpages accessible to people with disabilities. Both the Section 508 standards and the Web Accessibility Initiative guidelines were guided by universal design principles.
Distance learning programs can benefit from following the leadership of the US federal government in being both proactive and reactive, rather than only reactive regarding accessibility issues:
Use of an 'ad hoc' or 'as needed' approach to IT accessibility will result in barriers for persons with disabilities. A much better approach is to integrate accessibility reviews into the earliest stages of design, development, and procurement of IT. (US Department of Justice, 2000) Being both proactive (by applying universal design principles) and reactive (by providing accommodations) in offering courses results in more inclusive programs and minimizes the need for accommodations for specific students.
In 1999, the California Community Colleges developed the first comprehensive distance learning guidelines in response to a 1998 ADA compliance review by the US Office of Civil Rights (California Community Colleges Chancellor's Office, 1999). The 'Distance Education Access Guidelines' are for print media, audio conferencing, video conferencing/video transmission, software and web resources (based on the Web Content Accessibility Guidelines). Other distance learning programs have developed accessibility policies that encourage or demand compliance with Section 508 standards and/or Web Content Accessibility Guidelines. The Michigan Virtual University (2002) distance learning program provides an example of how accessibility guidelines are integrated into overall course design standards. Its 'Standards for Quality Online Courses' includes four subsections-technology, usability, accessibility and instructional design. Based on the Web Content Accessibility Guidelines, the accessibility categories include basic content, tables/frames, and media.
The study
A study was undertaken to explore program policies and practices related to making distance learning courses accessible to qualified students with disabilities. The research question was:
What are program-level policies and practices related to delivering courses that are fully accessible to students with disabilities?
Research methods
The goals of this exploratory research were to create and refine a list of distance learning program accessibility indicators, to test their application in existing programs, and to recommend research and other activities to further this work beyond the exploratory level. The steps employed in this study were to:
1. build a draft list of accessibility indicators based on prior work; 2. collect examples of applications of the indicators in existing distance learning programs; 3. systematically apply the indicators to one distance learning program; and 4. gather input from a variety of distance learning programs to further refine the indicators, as well as encourage these institutions to adopt the indicators.
Based on experiences in creating accessible distance learning courses (Burgstahler, 2000) , collaboration with the University of Washington (UW) Distance Learning program in making its courses accessible (Burgstahler et al., 2004) , and work with disabled student services and distance learning administrators nationwide, I identified and published steps toward improving the accessibility of distance learning programs. Actions included the development of policies, procedures and guidelines; the dissemination of information to stakeholders; and the provision of ongoing training, technical support and evaluation (Burgstahler, 2002) . In collaboration with UW Distance Learning administrators, a case study of our work was developed and published (Burgstahler et al., 2004) . Building on this work, I drafted an initial list of 'Distance Learning Program Accessibility Indicators' (DLP Accessibility Indicators) that could be used as a checklist for documenting programmatic changes that lead to the improved accessibility of the courses of any distance learning program.
A staff member from the UW Distance Learning Program was assigned to work with distance learning programs at institutions whose disabled student service directors were part of projects funded by the US Department of Education (grant #P333A020044 and #P333A990042) and directed by DO-IT (undated b) at the University of Washington. The larger project focused on faculty and staff training at post-secondary institutions in an effort to improve the post-secondary academic and career outcomes for students with disabilities nationwide. Of the 23 schools represented in this grant-funded project, 18 had distance-learning programs that offered courses primarily at a distance and in multiple academic areas. Distance learning administrators of two of these 18 schools declined to participate in our exploratory work, resulting in an 89% participation rate.
The 16 participating schools possess a wide range of institutional characteristics: large and small schools; two-year institutions (five schools) and four-year institutions (11 schools); and schools from rural, suburban and urban areas. At the time of the study, 14 schools offered primarily web-based distance learning courses, and two used primarily teleconferencing technology. Working 20 hours per week for one year, the staff person dedicated to this project contacted distance learning professionals at the 16 participating schools to:
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• share the 'DLP Accessibility Indicators', web resources and DO-IT publications and training videos to increase participant awareness of accessibility issues and solutions; • encourage schools to join an electronic discussion list focused on the accessibility of distance learning courses; • collect and share examples of each indicator applied at other institutions as models for participants to consider; • perform accessibility reviews of distance learning webpages and offer suggestions for improvements regarding accessibility; and • encourage participants to adopt the indicators at their schools.
This person helped develop a website and electronic discussion list as part of 'AccessDL', the National Center on Accessible Distance Learning (DO-IT, 2004), maintained records of the implementation of the indicators at the 16 participating schools, and continued the accessibility efforts at the UW Distance Learning program, where she had worked for many years.
Over a period of one year, the DLP Accessibility Indicators were refined through formative feedback from participants within an iterative process. Periodically I would share the current list of indicators via email, telephone conferences and in-person meetings with participants in the larger funded project. They were asked to give feedback on the overall breadth of the indicator list, the stakeholders to which each indicator applied and the clarity of each indicator on the list. Whenever modified, the list was shared again and further feedback was solicited. In addition, the project staff member assigned to sharing the indicators with the distance learning staff of participating schools recorded and shared with me responses of the individuals with whom he/she communicated, and this input was considered when the indicator list was edited for clarity and completeness.
Research results, phases one and two: examples of applications of the indicators
Each DLP Accessibility Indicator developed in this study and listed in the next section of this article relates to one of four key stakeholders in the delivery of distance learning courses:
1. Students and potential students. 2. Distance learning designers. 3. Distance learning instructors. 4. Distance learning program evaluators.
On many campuses, particularly those with small distance learning programs, one person may perform more than one role. The DLP Accessibility Indicators developed in this study are presented in Table 1 . Examples to illustrate these indicators are presented in the following paragraphs. They are drawn from institutions with a variety of characteristics and shed light on how the indicators might be applied in distance learning programs. Inclusion of a specific example does not, however, imply a recommendation or endorsement. It should also be noted that websites used as examples may have undergone changes since this article was published. Although the quotations provided here still serve as examples of the indicators, they may no longer reflect the content of the webpages referenced.
Indicators that focus on students and potential students DLP Accessibility Indicators 1-5 focus on students and potential students, and are based on the premise that distance learning programs committed to accessibility assure that students and potential students know of the programs' commitment to accessible design, how to report inaccessible design features they discover, how to request accommodations and how to obtain alternate formats of printed materials; The 'Accessibility Statement' of Arizona State University's ASUonline 4 provides an example of more detailed content that addresses accessibility DLP Accessibility Indicator 2:
The Online Teaching and Learning Group in Distance Learning and Technology makes every effort to provide accessible information to people with disabilities and comply with Section 508 of the Rehabilitation Act Amendments of 1998. Here are highlights of ways in which ASUOnline is universally accessible:
1. All images are annotated with descriptive text which can be read by screen reader software. Purely decorative graphics include null ALT attributes. 2. All pages in ASUonline have the same primary navigation structure. 3. Whenever possible, links are written to make sense out of the context. 4. There are no links that open in pop-up windows. 5. Cascading Style Sheets (CSS) are used throughout the website. 6. Text transcripts are provided for most audio/visual media files. 7. Faculty and student tutorials are provided in several file formats: text, PDF and Flash.
We will continually update this page to inform users of new accessibility features. Please let us know how we can serve you better. If you have any difficulties accessing the site and require further accommodations please email dltonline@asu.edu.
DLP Accessibility Indicator 3.
The following statement appears in the University of South Carolina Student Guidebook: 'Policies and Procedures for Distanced Education Classes ': 5 Students requiring accommodations for disabilities or learning needs are advised to contact the Office of Disability Services (864) 503-5199. The staff works to ensure accessibility for all university programs, services, and activities in compliance with Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act. Services offered include priority registration, test proctoring, classroom adaptation, sign language interpreters, readers, and note takers.
DLP Accessibility Indicator 4. The University of Minnesota 'Independent and Distance Learning Course Catalogue' contains the following statement: 'This publication is available in alternative formats on request. Call One Stop Student Services (800-400-8636) for assistance.' DLP Accessibility Indicator 5. Compliance with DLP Accessibility Indicator 5 can be determined only by the testing of specific courses for accessibility, which is beyond the scope of this article. For example, one could test how well specific courses offered through 'ASUonline' meet the program's published accessibility guidelines, provided as an example of DLP Accessibility Indicator 2.
Indicators that focus on distance learning designers
DLP Accessibility Indicators 6 and 7 are based on the premise that distance learning programs that are committed to accessibility assure that course designers understand the programs' commitment to accessibility, have access to guidelines and resources, and learn about accessibility in training provided to course designers. DLP Accessibility Indicator 6. The University of Iowa's 'Accessibility Standards for Web Resources V1.3' 6 begins with this statement of purpose:
The University of Iowa is committed to providing equal access to information, programs, and activities through its technologies, web pages, services and resources. Fulfilling this promise is critical because the Internet is fast becoming the central nervous system of university life. When properly designed, web pages facilitate an inclusive environment and culture, and enhance learning, teaching, research, scholarship, creativity, and public service and outreach. When improperly designed, without regard for the needs and abilities of our diverse community, web pages may become barriers that can block our educational commitment.
A comprehensive, formal web accessibility policy is the key to ensuring that web resources are accessible, usable, understandable, and navigable. Such a policy signifies that the University of Iowa values all of its members and provides tangible proof of the University's commitment to empowering people and promoting their independence. This policy establishes minimum standards for achieving these goals in a manner that preserves the freedom of designers and developers to create cutting-edge, state-of-the-art, well-designed pages, resources, and services.
The University of Wisconsin Madison 'Accessibility' website 7 includes this statement:
The UW Policy is an effort to make the web more accessible for people with vision, hearing or other disabilities. … We are committed to help you make your web pages accessible. Whether you are a web master, an instructor with a course on the web, or a department administrator, we can help. We have instructional resources to teach you to make your own site changes, or you can hire someone to review and fix your site. […] For more information about appropriate use and other policies, see www.doit.wisc.edu/ security/policies. DLP Accessibility Indicator 7. Training for UW distance learning designers includes a session on legal and technical accessibility issues and Section 508 standards. Initially, this training was delivered to UW distance learning instructional designers by DO-IT. Now accessibility is integrated into ongoing training for designers provided by program staff. DO-IT and the Access Technology Lab 8 provide ongoing technical support via email and telephone.
Indicators that focus on distance learning instructors
DLP Accessibility Indicators 8 and 9 are based on the premise that, in distance learning programs committed to accessibility, publications and webpages for distance learning, instructors include a statement of the distance learning program's commitment to accessibility, guidelines regarding accessibility, and resources and training for instructors including accessibility content.
DLP Accessibility Indicator 8. The 'Indiana Higher Education Telecommunication System' website includes resource links, as well as policies and guidelines that 'address distance learning and the use of technology in the classroom from the faculty perspective of teaching and learning'. In addition, within the 'Course Design' section of 'Faculty Benchmarks and Principles' 9 is this statement:
Distance learning courses will be carefully planned to meet the needs of students within unique learning contexts and environments.
The University of Maryland University College website entitled 'Accessibility in Distance Education: A Resource for Faculty in Online Teaching' 10 includes the following introductory statement:
The Accessibility in Distance Education (ADE) Web site focuses on helping faculty develop accessible online learning materials for people with disabilities. It is divided into five major sections, targeting common accessibility questions.
DLP Accessibility Indicator 9.
A website at Cal State San Marcos entitled 'Web Accessibility: Applying ADA Principles to Online Teaching and Learning' 11 includes content and resources from a faculty training session.
Indicators that focus on program evaluators
DLP Accessibility Indicator 10 is based on the premise that distance learning programs committed to accessibility have systems in place to monitor accessibility efforts and make adjustments based on evaluation results.
DLP Accessibility Indicator 10. An example of Indicator 10 is where the UW applies quality assurance tests to all of its courses before they are published. Included in this 90 S. Burgstahler process is an accessibility review. Barriers to accessibility discovered in the review are recorded and removed as the course is updated.
Research results, phase three: application of the 'Indicators' at the UW Distance Learning Program
The efforts of the UW Distance Learning Program to develop and apply accessibility policies and procedures helped to conceptualize, develop and test the feasibility of the 10 'Distance Learning Program Accessibility Indicators' reported in this article (Burgstahler et al., 2004) . This program uses a course delivery system that was for the most part developed at the university. It set a goal to improve the overall accessibility of its online courses, thus maximizing program access and minimizing the need for special accommodations. A report of the UW Distance Learning Program accessibility efforts is summarized in the following.
Indicators that focus on students and prospective students DLP Accessibility Indicator 1. With the assistance of DO-IT and UW Access Technology Lab (undated) staff, the UW central computing organization, Computing & Communications, developed a website devoted to guidelines and resources for making campus webpages accessible (see 'The Goal: Making UW Web Sites Accessible to Everyone' 12 ), first pointing to Section 508 standards as campus guidelines and then to the more in-depth guidelines and resources, including those provided by the World Wide Web Consortium. Although, at the time of publication of this article, the 'UW Online Learning' homepage 13 does not yet meet all of the Section 508 standards, efforts are ongoing. Progress is slow, in part because the distance learning program staff involved in the reported project are not responsible for the development and maintenance of this site. However, the two units continue to work together and hope to make accessibility adjustments during the next revision cycle.
DLP Accessibility Indicator 2. A statement about the UW Distance Learning
Program's commitment to accessible design for all potential students is included in appropriate publications and websites, along with contact information for reporting inaccessible design features. For example, within the 'Online Student Handbook: Getting Started' 14 is the following question and answer:
Are online learning courses accessible to students with disabilities? We strive to make our online courses accessible to everyone. We specifically consider design features that make our courses accessible to individuals with disabilities, including those using assistive technology for computer access. If you find a feature/course inaccessible to you, please contact Online Learning Technical Support (linked to contact information at http:// www.extension.washington.edu/ol/handbook/contact.asp#pss).
DLP Accessibility Indicator 3.
A statement about how students with disabilities can request accommodations is included in appropriate publications and webpages. For Accessibility indicators for distance learning programs 91 example, the UW Extension website 15 and the 'Online Student Handbook: Additional Resources and Information' 16 include the following information:
The University of Washington is committed to providing access, equal opportunity and reasonable accommodation in its services, programs, activities, education and employment for individuals with disabilities. To request disability accommodation, contact the Disability Services office at , or e-mail dso@u.washington.edu at least 10 days prior to the start of your course or examination. You may also request accommodation in the certificate program application process by contacting Disability Services at least 10 days before you submit your application.
DLP Accessibility Indicator 4.
A statement about how people can obtain alternate formats of printed materials is included in UW Extension publications that promote distance learning courses.
DLP Accessibility Indicator 5. To help assure that UW online and other course materials are accessible to students with disabilities, the Distance Learning Design Department of the UW Extension Program has designed a template for their online courses that specifically addresses accessibility issues.
Indicators that focus on distance learning designers
DLP Accessibility Indicator 6. Publications and webpages for UW Distance Learning course designers include: a statement of the program's commitment to accessibility, guidelines/standards regarding accessibility, and resources. In the UW Extension Distance Learning Design Department, the following statement for instructional designers is found on the department's Intranet:
We are responsible for creating Web pages that are accessible to users with visual, auditory, and/or motor impairments. People with visual impairments rely on screen readers to read Web pages aloud, and our HTML must be formatted so that screen readers can follow it. For people with auditory disabilities, transcripts of auditory files must be provided (speech to text software makes this relatively easy). Our navigation must be such that people with motor disabilities are able to follow links.
DLP Accessibility Indicator 7. Accessibility issues are covered in regular course designer training. A two-hour session on legal and technical accessibility issues and Section 508 standards was delivered to UW Distance Learning Instructional Designers by 17 UWEO course materials are designed to comply with Section 508 of the Rehabilitation Act Amendments of 1998. Course materials are accessible to students who are blind or have low vision, who cannot navigate using a mouse, or who have a hearing impairment.
DLP Accessibility Indicator 9. Accessibility issues are covered in training sessions for instructors. For example, the UW 'Online Learning Instructors Handbook' contains accommodation request information and instructions about how to address accessibility barriers in their courses. 20, 21 In addition, each quarter the UW Center for Teaching, Learning, and Technology offers a Web Design Workshop on Accessibility and Usability that is free to campus educators, including faculty, librarians, instructors, teaching assistants and instructional staff. Accessibility is also integrated within web design courses.
Indicators for program evaluators
DLP Accessibility Indicator 10. At the UW, a system is in place to monitor the accessibility of courses, and, on the basis of this evaluation, the program takes actions to improve the accessibility of specific courses and to update information and training given to potential students, students, course designers and instructors. Specifically, within the program's quality assurance tests of all new courses before they are offered, accessibility barriers are identified and addressed.
Research results, phase four: outreach to distance learning programs
Only two of the 18 schools that had distance learning programs declined to participate in this work, yielding a high participation rate (89%). All of the 16 distance learning programs contacted in this study were given informative publications, web resources and training videos from DO-IT to help them in their own efforts to make their courses more accessible; they were invited to join a discussion list (DO-IT, 2004) for ongoing communication regarding the accessibility of distance learning courses. All participating schools were enthusiastic about receiving materials and having access to the 'AccessDL' website developed in the project. At 10 of the 16 participating schools, one or more distance learning staff members joined a discussion list on accessibility of distance learning courses. Participants also expressed an interest in linking their distance learning staff to the 'AccessDL' website (DO-IT, 2004) . Table 2 summarizes the beginning state and the ending state regarding implementation of each indicator, where 'Y' means yes an indicator was applied, 'S' means it was applied to some extent but not fully, and 'N' means it was not yet applied. When only one of these characters appears in the table it means that the state did not change from the beginning to the end of the study. Two characters with a slash between them Accessibility indicators for distance learning programs 93 Table 2 . State of each indicator at each school at the beginning/end of study 
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means that the state of an indicator changed from the first state to the second. Blank cells indicate that the state of the indicator was not known by research staff. The final column includes the total number of known changes to indicators that were made by each institution from the beginning to the end of the study. The state of six indicators was changed by one institution; four by two institutions, two by one institution, and one by two institutions. It should be noted that changes made at three schools (institutions 7, 10 and 13) accounted for 14 (78%) of the changes overall. Table 3 presents, for each indicator, the number of schools whose indicator state was Y or S at the beginning of the study, the number of schools whose indicator state was Y or S at the end of the study, and the difference between these two figures, which indicates the number of schools for which this indicator changed from N (not applied) to Y or S (applied to some degree) during the course of the study. A total of 16 changes in the state of indicators occurred from the beginning to the end of the study, all in a positive direction. The state of DLP Accessibility Indicators 3, 4, and 5 did not change at any school. Each of the other indicators was changed in a positive direction in at least one participating school. DLP Accessibility Indicators 2, 6 and 8 were changed in a positive direction at three schools; DLP Accessibility Indicators 1, 9 and 10 changed at two schools. This means that a total of five changes were made in the five indicators of change for students and potential students, three in the two indicators for distance learning designers, five in the two indicators for distance learning instructors, and two in the one indicator for program evaluators.
As revealed in Tables 2 and 3 , at the beginning of this exploratory study the 16 participating schools had implemented a total of 48 indicators, at least partially, representing an average of three per school; at the end of the study, they had implemented or partially implemented a total of 66 indicators, an average of 4.1 per school. Thus, each school gained an average of one indicator during the year of this exploratory study. Six of the 16 schools (38%) included in the study changed at least one indicator in a positive direction (e.g. N to S or Y; or S to Y) at their schools from the beginning to the end of this study. Although 12 schools indicated that their distance learning courses were to some degree accessible (DLP Accessibility Indicator 5), no testing of course materials was conducted by research staff. It should be noted that some participants took concrete steps that did not result in the change of an indicator. For example, some made improvements in the accessibility of their homepages that were not in areas captured by the Section 508 standards, such as improving the descriptive text for content in graphic images. They may have also made changes of which project staff were unaware (e.g. changing wording in a program catalog) or that did not represent enough improvements to change an indicator from 'no' to 'some' or 'yes'. Some participants suggested that the DLP Accessibility Indicator list be expanded in such a way that small, positive changes could be documented. Anecdotal information gathered by the project staff member suggests that improvements in accessibility are slow and ongoing. Several contacts and conversations were often required for a program to take action that resulted in a change in the state of one indicator.
The enthusiasm in receiving DO-IT instructional materials and in communicating with project staff by all participating schools, as reported by the staff member assigned to working with these programs, suggests increased awareness, interest and skills that may lead to ongoing, systemic changes in the distance learning programs involved in the project. In most cases, project participation resulted in opening or increasing communications between staff from disability services, distance learning and computing services. Most distance learning staff in participating schools expressed a commitment to continue to improve course accessibility.
Discussion
The reported study was undertaken to explore program policies and practices related to the accessibility of distance learning courses to qualified students with disabilities in the United States. Seventeen post-secondary institutions in the United States were involved in this exploratory study. The following steps were taken: building a draft list of accessibility indicators, collecting examples of applications of the indicators in existing distance learning programs, systematically applying the indicators to one distance learning program, and gathering input from 16 other distance learning programs to further refine the indicators, as well as encourage these institutions to adopt the indicators.
'Distance Learning Program Accessibility Indicators' were drafted and refined and examples of applications of the indicators were collected. The staff member assigned to communicate with participants in this exploratory study reported that it was difficult to find examples of the 'DLP Accessibility Indicators', suggesting that many schools are not dealing with accessibility issues in policies and practices. It should be noted, however, that the state of some of the indicators cannot be determined by inspection of a program's public web resources. Supporting these reported experiences is the fact that an average of only 3.3 of the 10 indicators (33%) were found to be implemented to some degree at participating schools as the project began. These findings are consistent with published literature that concludes that students with disabilities are rarely considered in the design of distance learning courses (Kinash et al., 2004) .
Experiences with both the case study and the outreach efforts of this research suggest that implementing change is slow, but implementation by staff within a distance learning program who are committed to accessibility and where the distance learning program administrator is supportive is easier than when this staff member contacts program staff at other schools in an effort to improve the accessibility of their programs. It should be noted, however, that the case study reports on work that was in the making more than twice as long as those in the outreach efforts, and therefore results are not directly comparable. These findings are consistent with literature that concludes systemic change is often a slow process (Bruce & Wyman, 1998; Guy & Oliver, 1998) .
The staff member working on this effort reported that several communications and time to review materials sent were required to obtain the needed buy-in in order for programmatic changes to be made. Sometimes, several distance learning staff members were consulted before the correct person who could make specific programmatic changes was consulted, and this person was not the same for each indicator. The fact that changes made at three (19%) of the participating schools accounted for 78% of the overall known changes made coupled with reports from research staff suggest that, once a program commits to making one change, further changes come more quickly. That initial buy-in is a key step in the process of making significant programmatic changes related to accessibility.
It was also reported by project staff that the idea of accessibility, once understood, was enthusiastically received by most of the distance learning program staff members contacted. They also expressed appreciation for printed publications, videos, web resources and the discussion list made available to them through DO-IT. Lack of time to address accessibility issues and the need to work with other staff were the most commonly reported reasons for not implementing specific 'DLP Accessibility Indicators'.
In summary, the results of this exploratory study suggest that incorporating accessibility considerations in policies, procedures and communications of a program:
• requires efforts related to students, course designers, instructors and evaluators;
• requires approval and implementation at a variety of staff levels;
• moves more quickly once one change is made; and • is an ongoing process that may be implemented in incremental steps.
Limitations of the study
Limitations of this study are related to the fact that the research was, by design, exploratory in nature and therefore lacked some of the characteristics of a more
